Phorbol esters induce changes in adenosine deaminase, purine nucleoside phosphorylase, and terminal deoxynucleotidyl transferase messenger RNA levels in human leukemic cell lines.
We have studied the expression of mRNA encoding adenosine deaminase (ADA; EC 3.5.4.4), purine nucleoside phosphorylase (PNP; EC 2.4.2.1), and terminal deoxynucleotidyltransferase (TdT; EC 2.7.7.31) in different leukemic cell lines of B- and T-cell lineage. Incubation of leukemic cells in the presence of the phorbol esters, 12-O-tetradecanoyl-phorbol-13-acetate or phorbol 12,13-dibutyrate, resulted in reduction of ADA and TdT mRNA levels, while PNP mRNA levels increased under the same treatment. The effect of TPA on the activity of these enzymes correlated well with its effects on their mRNA levels. TPA caused a 40% decrease in ADA and a 60% decrease in TdT enzyme activity, after 6 h of treatment. In contrast, PNP activity increased up to 200% after 12 h of incubation with the phorbol ester. The changes induced by the phorbol esters in the levels of mRNA of ADA, PNP, and TdT, and their enzyme activities in human leukemic cell lines mimic the changes in the activities of these enzymes in developing T-lymphocytes during differentiation in vivo, suggesting a role for protein kinase C in the regulation of ADA, PNP, and TdT gene expression during lymphoid cell differentiation.